| 


MECHANICAL ENGINEERING 


The Journal of The American Society 
of Mechanical Engineers 


INDEX TO VOLUME 62 


January—December 
1940 


Published by 
The American Society of Mechanical Engineers 
29 West Thirty-Ninth Street, New York, N. Y: 


| 
| 


Index to Mechanical Engineering 


Volume 62, January—December, 1940 


(A) denotes Abstract; (BR) Book Review; (C) Correspondence; (Ed) Editorial; (P) Photograph 


Asport, W. L. 
Unionization of engineers (C)........... 159 
Acoustics 
Bells—concerning their tones........... 117 
Wire tension meter uses sound (A)...... 550 
ADHESIVES 
Superpressed plywood.......... 189, (C) 748 
ADVERTISING 
What the general manager thinks about. 370 
AERIAL Boss. See Bombs, Warfare. 
Agrronavtics. See also headings under Air, 
also Army Aviation, Aviation. 
Aerosphere 1939 (BR)... . 690 
Recent progress in (Progress 
Report of Aeronautic Division, 1939).. 111 
AGRICULTURA!. MACHINERY 
Basic engineering factors in agricultural 
Sugar-cane harvesters (A).............- 824 
AGRICULTURE 
Basic engineering factors in agricultural 
Engineering and the farmer (A)......... 554 
Resources and national defense......... 809 
Arr ConpDITIONING 
Air conditioning in the nose (A)......... 825 
Earth heating and cooling of ventilating 
Arr-Exuavust System 
Occupational health hazards (A)........ 550 
Arr Lines. See Air Transport. 
Arr Matu. See Air Transport. 
Arr Pickup. See Air Transpce-t. 
Arr-Raiw PRECAUTIONS 151 
Arr TRANSPORT 
Air pickup 283 
American air-lines safety record (A)..... 404 
Transatlantic air transport (C)......... 477 
Arrcrart See Engines. 
AIRCRAFT Rapio. See Instruments— 
Radio 
AIRPLANES 
Airplane design progress (1939)......... 111 
Airplane heating systems (A)........... 403 
Built-in airplane engines (A)............ 614 
in aviation accessories 
Drawing of Curtiss 76-D two-engined 
318 
50,000 airplanes for America (A)........ 682 
Flying boats. Aeronautic Division meet- ane 
— ic self-starter for light airplanes ane 
Ice on windshields (A)...-... 403 
Messerschmitt Me-110 airplane (A) ae 240 
Military airplanes 907 
431 
New U.S. Navy airplane (A)........... 614 
Personnel required for 26,000 airplanes on 
Plastics in transportation (A)........... 235 
Rays in aircraft defense (A)............ 403 
War affects United States.............. 352 
AIRPORTS 
New hoa City’s new municipal airport. 103 
AIRSHIP: 
Revel: dirigible being dismantled........ 180 
Auprin, E. E. 
Secretary of Aeronautic Division........ 761 
Aurorp, L. P. 
Operation analysis (BR)............... 335 
ALLEN, OLIVER F. 
American Diesel engines (BR).......... 252 
Internal-combustion-engine developments 
Attoys. See also Nonferrous Metals and 
Alloys, Steel Alloys. 
High-temperature alloy (A)....... 
New high-temperature alloy (A)........ 613 
AmBrosius, Epaar E. 
AMERICAN ACADEMY OF POLITICAL AND 
SocraL ScIENCE 
A.S.M.E. represented at annual meeting. 263 


PAGE 

IssuE NUMBERS 
January 1- 96 
February 97-184 
March 185-270 
April 271-356 

ay 357-436 
June 437-514 
July 515-578 
August 579-646 
September 647-698 
October 699-774 
November 775-854 
December 855-944 


AMERICAN ASSOCIATION OF INDUSTRIAL 
PHYSICIANS AND SURGEONS 
A.S.M.E. invited to annual meeting..... 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

Economic and engineering interests of the 


AMERICAN ENGINEERING CoUNCIL 
Annual assembly (1940)............. 92, 
Col. L. B. Lent is new secretary........ 
Executive Committee meets............ 
Joint committee reports on aims and ob- 
Minneapolis engineers join............. 
179, 266, 351, 431, 509, 574, 642, 763 
Personnel selected for committees....... 


AMERICAN FOUNDRYMEN’S ASSOCIATION 
AMERICAN INSTITUTE OF CONSULTING ENGI- 
NEERS 


NEERS 
Officers for 1940-1941............. 263, 


AMERICAN SCIENTIFIC CONGRESS 
Pan-American meeting.........-... 266, 
AMERICAN SOCIETY FOR MEASUREMENT AND 
ConTROL 


Officers elected. . 


TERIALS 

1940 index to standards of A.S.T.M. 


AMERICAN Society OF MECHANICAL ENGI- 
NEERS 
Aeronautic Division 
Dolan made chairman.......... 
Edwin E. Aldrin 
Flying boats discussed at luncheon. . 
Ammunition Group 
Meetings on shell 
4, 762, 764, 
Applied Mechanics 
Applied Mechanics expands (Ed).. 
Executive committee meets........... 
National meeting at Ann Arbor....... 

Awards of. See Honors and Awards. 

Boiler Code of. See Boiler Code. 

Budget 

Candidates for membership. .96, 184, 270, 

356, 436, 514, 578, 646, 698, 774, 846, 

Codes of. ‘See Codes, Boiler Code, Power 

Test Codes. 

Committees. See also Council Executive 
Committee, Finance Committee, 
Local Sections Committee, Mem- 
bership—Committee on Admissions, 


Nominating Committee, Publica- 
tions—Committee on. 
569, 


Committee dinners (Ed).. 


RI-79 


419 


AMERICAN Soctety or MECHANICAL ENaI- 

NEERS (continued) 
Committees (continued) 

Committee on Consulting Practice.... 
Committee on National Defense...... 
Committee on Research, progress report 
Committees for Annual Meeting (1939) 
Standing Committee recommendations 


Tee nical Committee meetings. 
Council 
Meetings (December, 1939).......... 
Meets in Milwaukee................. 
Outlines program at 
Report for 
Council Executive Committee 
341, 569, 
See Membership. 


Finance Committee 
Approval of recommendations....... 
Budget (1940-1941) 
Report (1938-1939) 


Fuels Division 

Joint coal meeting.......... 761, 835, 
Honors of. See Honors and Awards. 


Iron and Steel Division. 
Engineering Division. 
Junior Members 
Activities. . .80, 86, 172, 260, 345, 430, 
Engineering youth ‘has its day at 60th 
2.600600 
Local Sections Committee 
Twenty-fifth anniversary dinner...... 
Local Sections Group Conferences. ..... 
Machine Shop Practice Division 
Meetings on shell manufacture........ 
Management Division. 
Broadens activities in all fields....... 
Cooperates in conferences............ 
Medals of. See Honors and Awards. 
Meetings, National 
Annual 
Smoker, new feature of............ 
Annual Meeting (1940) ..692, 759, 847, 
Fall Meeting (1940) Spokane 
350, 495, 567, 628, 
Meetings of Society result of ‘planning. 
Semi-Annual Meeting (1940) Milwau- 
78, 263, 340, 418, 492, 
Meeting (1940) Worcester..... 
168, 254, 259, 338, 
171, 256, 342, "303, 765, 422, — 839, 
Members deaths reported 184, 
270, 356, 436, 514, 578, 646, aos’ 846, 
Membership. See also Candidates. 


See Metals 


Clarification of Fellow grade (C)...... 
on Admissions clarifies Fel- 
634, 
Members ip 
Available for 
Membership List (1940)....... 169, 187, 


Metals Engineering Division 
New name of Iron and Steel Division. 
Mid-Continent office discontinued 
National Conference of Group Delegates 
Annual Meeting (1939).............. 
Nominating Committee 
How the A.S.M.E. its officers. . 


Personnel 
Urges members to suggest nominees for 
Officers : 
How the A.S.M.E. elects its officers... 
Officers (1940-1941)......... 637, 538, 
Oil and Gas Power Division 
Meeting in Asbury Park..... 420, 494, 
Prizes of. See Honors and Awards. 
A.S.M.E. Mechanical Catalog and Di- 
Applied Mechanics expands 
Bound Transactions now $4 (Ed)..... 
Committee on Publications report... . 
Emmet Autobiography..............- 
— and publications (Council re- 


836 
582 
634 
66 
569 
60 
45 
634 
630 
31 
836 
836 
635 
36 
39 
932 936 | 
171 
693 
770 765 
769 
770 927 
841 = 
432 : 
430 32 
41 
81 
j 264 927 
AMERICAN InstTITUTE OF ELECTRICAL ENGI- 833 
640 
630 
508 
3 496 933 
944 
35 
429 827 
Spring meeting 263 
694 
836 
81 259 
761 
570 568 
635 
701 
47 
927 48 
582 693 
636 567 
58 
636 
170 
3 635 693 
635 837 
a 944 641 
, 263 
765 
582 
650 
636 
32 


RI-80 


American Society or MEcHANICcAL Enat- 
NEERS (contin 
Publications (continued) 
nie of eprints of A.8.M.E. papers. 
ivision 


rere appointed secretary. . 
Eighth annual dinner................ 
Honors M. 


Sixtieth Anniversar. 
Celebrations by Local Sections... .342, 
Sixty years of A.S.M.E. leadership (Ed) 

Student Branches 


Group 262, 347, 
A.8.M.E. carries on (Ed) 


A.S.M.E. MecuanicaL CaTaLoG anp 


A.8.M.E. New . 80, 168, 

338, 418, “667, 628, ‘692, 759, 833, 
A.8.M.E. 

Meetings............ 178, 263, 430, 496, 
AMERICAN STANDARDS ASSOCIATION 
Annual meeting (1939) 
AmPLIDYNE GENERATOR 
Ansro, Gosta A. 
Unionization of engineers (C).......... 
Which fuel to choose? (C) 
Anpers, Howarp 8. 
Defining equitable limits of dust emission 

from stacks (C 

ANDREWS, W., JR. 
Design ‘of hydraulic ‘machinery for mod- 
ern production demands 
AntHony, A. W. 
Defining copitedte limits of dust emission 

from stacks (C) 
ANTIFRICTION BEARINGS 

Friction torque in ball and roller bearings 
Program for industrial lubrication....... 


ANTIMONOPOLY INVESTIGATION, See 
Temporary National Economic Com- 
mittee, 

App.ey, L. A. 

Administrative organization in business 
APPRENTICESHIP. See Industrial Training. 


ARENSBERG, Conrap M. 
Toward « “control” system for industrial 


ARMSTRONG, FLoyp E. 
Mobilizing a democracy (BR).......... 


Army Aviation. See also Warfare. 
Air defense expanded.................. 


Asn. See Coal, Dust, Fly Ash, Smoke. 


Atomic ENERGY 
Atomic disintegration.................. 
Nuclear disintegrations................ 


Avromatic ConTROL 
Control for Bessemers (A)............. 


Avutomosites. See Motor Vehicles. 


Aviation. See also Warfare. 
Story of flying (BR) 
Awarps. See Honors and Awards. 


Baxer, J. R. 

Legal aspects of engineering (BR)...... 
Batpwin, Oscar H. Fifty-year member. . 
Bat Bearines. See Antifriction Bearings. 
E. Bruce. Honorary member..... 


Banas, Joun R., Jr. 
Marketing movement i in 


J. M. 

My fifty years in engineering (BR)..... 
Cart G. Memorial meeting honor- 

Service temperature flow characteristics 

of thermoplastics (C)................ 


Bato, ANDREW A. 
Anthracite as a fuel for domestic heating 


560 


886 
891 


278 


411 


Bart, W: 
Sreted labor and production (BR).. 
MemoriAL INSTITUTE 


Beams 
Modern timber construction (C)........ 
Bean, Howarp 8. 
Romance of industrial engineering (BR) . 
Volumeter 
BEARINGS. See Antifriction Bearings, 
Lubrication, Surface Finish. 
Bepincer, MARGERY 
Denver engineers support their public 
Beemer, P. K. 
Fundamental development in suspension 
and construction for railroad cars..... 


their tones........... 


Bennett, J 
Which to choose? 


Bercen, Harotp B. 

Personnel program for a small plant..... 
BERNHARD, R. K. 

plywood.......... 189, (C) 


BrEssEM 

Britumyer, D. 

and engineering education 
BIoGRAPHIES, Mewonrat 765, (Ed) 


BLAKESLEE, HAROLD 
Receives Wilson L. | award.. 


BLASTING 
Dynamite, 14-ton blast (P)............ 
Buizarp, JOHN 
Milwaukee’s contribution to pulverized- 
coal 
Bocuet, MARCEL 
Internal-combustion-engine 
Europe ( 
Boetter, L. M. K. 
Basic engineering factors in agricultural 
Borter Cope 
Canadian Provinces adopt parts of 
A.S.M.E. Boiler Code............... 
inmeas 5, 167, 332, 416, 488, 622, 689, 
Proposed revision of Table P-2......... 
Proposed revision of Table P-6.......... 
Public and industry will profit by revised 
table on boiler tu 
Revisions and addenda 


BorLer See Boiler Code, 
water Treatment. 


Borer 
Committee discussion........ 


BorLer FurNAces 


OPERATION 
Boiler operator's guide (BR)........... 


Borter TuBEs 
Public and industry will profit by revised 
table on boiler tubes................ 


Borter-WaterR TREATMENT. 
water Treatment. 


Borters. See also Domestic Heating and 
a, Feedwater Treatment, Power 
ants 
Electric steam boilers (A).............. 
Lewis mobile boiler 
Mercury boiler for cargo ship (A)....... 
Simplification of boiler design (A)....... 


Bomss. See also Warfare. 
Effects of aerial bombs (A)............. 
Military airplanes (A)................. 
Boox Reviews 
Aerosphere 
American Diesel engines............... 
A.S.M.E. Manual on Cutting of Metals. 
Autobiography of an engineer.......... 
Boiler operator’s guide................ 
Business and capitalism: introduction to 
business history. 
Casebook in business history. . 
Cast metals handbook................. 
Collective labor agreement, how to nego- 
tiate and draft the contract.......... 
Corrosion of iron and steel............. 
Design of 
Engineers and engineering in the Renais- 


Flow measurement by means of standard- 

ized nozzles and orifice plates....... i 
Government and economic life.......... 
Graphic 


249 


726 
724 


756 


264 


SOCIETY RECORDS—INDEX TO MECHANICAL ENGINEERING, VOL. 62 


Boox Reviews (continued) 
History of photography................ 


1 aspects of engineering............ 
Location of 


Mobilizing civilian America............ 
My fifty years in engineering........... 
Operation 
Organized labor and production........ 
Plastics in engineering................. 
Psychology of normal people........... 
Romance of industrial engineering. ..... 
Statistical method from the viewpoint of 


quality control. 
Story of superfinish................... 
Technology and labor: a study of the 
human problems of labor saving...... 
Thurston on the steam engine.......... 


Turning points in business cycles.,..... 
cooperation in the 


“Stretch ’ Labor extension at the 

Booxs REcEIVED....... 165, 175, 253, 

336, 417, 491, 565, oor, 690, 756, 831, 
Boston, O. W 


Surface quality of an 8.A.E. 3140 steel... 
Bowman, Joun G. 
Society and the engineer (A)........... 
Bowman, R. M. 
Study of heat-insulation problems in 
steam power plants (C) 
BrecuHNER, D. L. 
Cooperation—a concrete example....... 
BRECKENRIDGE, LesTeR Paice 
Bricut, James R. 
Economics of new equipment (A)....... 
Recipient of Charles T. Main Award.. 
Brovusg, Don 
Superpressed plywood (C)............. 
Brown, Ricwarp P. 
Industrial Pennsylvania stages comeback 
Bruce, A. K. 
Present position of heavy-oil and gas en- 
gines in Great Britain (C)........... 
Buspar, Hupson H. 
Defining equitable limits of dust emission 
from stacks (C) 
O. E. 
Chairman of Engineering Foundation... 
Bupp, 
John Fritz medalist............ 
BupGeEtTs 
What the general manager thinks about. 
J. E. 
Unionization of engineers (C).......... 
Burners. See also Domestic Heating. 
Domestic oil burners.................. 


Burns, A. L. Fifty-year member........ 


BusINngEss 
Introduction to business history (BR).. 


Business See Economics. 


Byrne, Josep M., Jr. 
Engineer in public service (C).......... 


C 


CALCULATORS 
Motor-vehicle performance calculator. 
CALENDARS 
Proposed world calendar............... 
CampPBELL, O. F 
Pulverized-coal 
Review of progress in feedwater treat- 
Which fuel to choose? (C)............. 


CARPENTER, H. V. 

Future of power use in Pacific Northwest 
CaRRIER, W. H. 

Employer suggests needed improvements 

in our system of technical education. . 

CassELMAN, RALPH 

Superpressed plywood (C)............. 
CasTINGs 

Cast metals handbook (BR)........... 

Making better machine-tool castings. . 
Caustic EMBRITTLEMENT. See Boiler Code, 

Treatment. 

Cuat, Y 


Laying of Whitworth q:-ick-return 
mechanism (C) 
CHARCOAL 
Analysis of charcoals formed at different 


246 


179 
931 
370 


253 
365 


626 144 
490 
Ss 569 354 903 
Management and the worker........... 380 
345 161 818 
690 
830 626 
503 677 626 
273 609 
439 830 
922 
763 23 
777 779 164 
A.S.M.E. BroGRAPHIES........ 555 23 
609 
397 
927 
138 748 923 
839 910 785 
91 900 
320 826° 
778 914 
412 
557 .. 234 800 
143 
558 
147 
723 
583 
246 748 
|_| 133 
| 226 
|__| 
345 
921 559 { 
76 q 
|_| 76 
3 264 
~ 
818 331 
| | | 207 
i Oil-burner standard available.......... 266 
volution of water-cooled furnace...... 
Furnace temperatures with pulverized ee 49 
101 536 
100 
| 439 
tilization Of uranium energy (A)....... 741 72 
|_| 
551 822 
408 908 
B 751 
151 
907 688 : 
490 555 
49 252 663 : 
611 
756 712 
621 = 748 : 
690 
us 
231 3 
923 413 
023 
. 620 736 
Unionization of engineers (C).......... 72 78 870 


SOCIETY RECORDS—INDEX TO MiCHANICAL ENGINEERING, VOL. 62 


CHIMNEYS 
Control of gases in wake of smokestacks. 


CHINESE AID 
New market—an appeal for China (C).. 


CurisTIE, ALEXANDER GRAHAM 

Advice to student members who will 

graduate this June.................. 
life of the young engi- 
Post aduate training of young mechani- 

Thurston on the steam engine (BR)..... 


Curisty, WILLIAM G. 
Defining equitable limits of dust emission 
from stacks 
Domestic-heating boilers for automatic 
firing (C) 


BREAKERS 
peewee air blows out electric are (A) 
ot -acting release latches (C) 


CLEVELAND ENGINEERING SOCIETY 
Awards honorary membership to J. H. 


Coat. See also Fuels, Pulverized Coal. 
Anthracite as a fuel for domestic heatin 
Bituminous-coal-mine layouts and oper- 
Effect of coal characteristics on pulver- 
ized-coal firing............... 452, (C) 
Evaluating coal in combustion tests..... 
Joint coal meeting............. 761, 835, 
Use of Iowa coals in domestic stokers, 


Coat MINING 
Bituminous-coal-mine layouts and oper- 
Copgs. See also Boiler Code, Power Test 

odes, Standards. 

Cone in elevator safety code loading 
Code ‘of ethics for engineers available for 
Committee asks comment on elevator 
Committee to consider engineering ethics 


Coxe. See Fuels. 


Basin RECLAMATION PROJECT 
Cooling concrete of Grand Coulee Dam.. 
Future of power use in Pacific Northwest 
Grand Coulee and electrometallurgical 


CoLuMBIUM 
High-temperature alloy (A)............ 


Cotvin, H. 


Comsss, C. L 
Secretary of the A.S.M.E. Railroad Divi- 


ComMBUSTION 
Diesel-engine ignition lag (A)........... 
Forest-fire behavior studies............ 
Milwaukee’s contribution to pulverized- 
Oxygen boosting of airplane Diesel en- 


CHARLES W. 

Clarification of Fellow grade (C)........ 
CoNnCRETE 

Cooling concrete of Grand Coulee Dam.. 
Morris LLEWELLYN 

Unionization of engineers (C)........... 
Cooney, HowarpD 

Aims and responsibilities of management 


Cops, E. T. 
Study of heat-insulation problems in 
steam power plants.......... 465, (C) 
CoRROSION 
Corrosion of iron and steel (BR)........ 
Electrolytic corrosion prevention (A).. 
Review of progress in feedwater treat- 
CoTToNnsEED 
Cottonseed pressure-cooking research. . 


CounciL OF NATIONAL DEFENSE 
Advisory Commission, Industrial Mate- 
rials Department, organization chart. . 
Cowan, P. J. 
Lightweight passenger rolling stock (C). 
Craia, OLLISON 
Effect of — characteristics on pulver- 
452, 
CREATIVE ABILITY 
Encouraging creative ability............ 
Selection of men with creative ability. . 
Crort, Huser O. Nominated for aenagie 


455 
331 


428 


124 
43 


5 
164 
557 
620 


401 
481 
573 


620 
127 
751 
790 
930 
265 


127 


146 
219 


723 
719 
64 


Crorts, E R. 

Study of heat-insulation problems in 

steam power plants (C)............. 

CRUIKSHANK, Barton. Fifty-year 
Cutimorg, A. R. 

Engineer in public service (C). 
CUNNINGHAM, JAMES D. 

Unionization of engineers (C).......... 
Curry, Joun R. 

Forest-fire behavior 


Toots." See Ma- 
er’ 


DAHLSTRAND, Hans 
Study of heat-insulation in 
steam power plants (C).. 
Date, R. B. 
and engineering education 


Datta VALLE, J. 
Defining poe Bt limits of dust emission 
from stacks (C) 


Dams. 


See Columbia Basin Reclamation 
‘oject. 
Day By Day 
Comments on 
Howarp EE. 
Unionization of engineers (C)........... 


DE JonagE, A. E. R. 


Kinematic synthesis of mechanisms. .... 


Laying out of Whitworth quick-return 
mechanism (C) 

Demonte, J. 
Service temperature flow characteristics 
of thermoplastics 


Dennison, E, 8. 


Internal-combusti gine developments 
Dick, G. M. 
Canadian mine hoists (C).............. 
Dicxerson, K. J. 
Unionization of engineers (C)........... 
Diese Encines. See Engines, Locomo- 
tives, Ships. 
Dietz, ALBERT 
Modern timber construction 
Divine, Deep-Sea 
Aiding the machine (Ed)........ 
Dopaez, Barnett F. 
Unionization of engineers (C)........... 
DourMann, H. C. 
Defining equitable limits of dust emission 
Dotan, C. H. 


Chairman of Aeronautic Division....... 


Domestic HeaTING AND HEATERS. 
_ also Burners. 
Anthracite as fuel or domestic heating... 
Domestic-heating boilers for automatie 
Domestic heating with coke. mabaietts 
Domestic oil burners 
Efficient burning of weed 
Gas 212 
Use of Iowa coals in domestic stokers 
bulletin issued 
space heaters............ 
Doouitris, J. 
Elected AAR. of the I.Ae.S.. 
Dost, F. J 
Making better machine-tool castings. . 
Dovetas, DonaLp WILLS 
Awarded Guggenheim Medal........... 


Dow, ALEX. 


Downtna, Tuomas F., Jr. 
Bituminous-coal-mine layouts and oper- 


ating practices......... 
Dows, S. R. 
Unionization of engineers (C).......... 
DrawinG AND Desien. See also Product 
Design. 
Camera used to reproduce drawings on 
wood, metal, paper, and cloth........ 


Relation of tensile test of metals to design 
DREDGES 
Measuring velocities in dredge pipes (salt- 
velocity meth 
Drewry, M. K 
Review of progress in feedwater treat- 
ment (C 


914 
49 


72 
69 
219 


914 


413 


413 


410 


247 
620 
330 


161 


Driwuinc. See Metal Cutting, Petroleum- 
Well Drilling. 
Drives. See also Electric Motors, Hy- 
draulic Drives. 
Amplidyne generator (A).............. 
Committee asks comments on leather-belt 


Grand Coulee and electrometallurgical 
Dryina@ 
Baking metal coating with infrared-ray 
Textile drying............... 
Wm. 
Dunn, Gano 
Awarded Hoover Medal............... 


Duranp, Netson C. Fifty-year member. 
Dust. See also Fly Ash, Smoke. 
Defining — e limits of dust emission 
from stacks (C).. 
DYEING 
Dyeing and Siting fabrics containing 
rayon-staple fi 
DYNAMITE 
Fourteen-ton blast 
DYNAMOMETERS 
Friction torque in ball and roller bearings 
Power-torque meter (A) 


Ear.e, SaAMvet B. 

Nominated for vice-president.......... 
Eastwoop, E. O 

Unionization of engineers (C).......... 
Faron, Paut B. 

Nominated for manager............... 


Esernarpt, F. L. Fifty-year member.... 


Economics 
America’s resources 
Cycle theory of Colonel ‘Ayres (BR)...... 
Design for living (Ed) 
Economics of new equipment (A)....... 
Economics of 
Government and economic life (BR).... 
Potential and dynamic wealth (C) 
Profit motive (Ed) 
Progress report of an amateur economist 


EpIrorRIALs 
wed the human machine............. 
E. ammunition group........... 
A.S.M.E. and national defense......... 


ni 
° 
° 
5 


A.S.M.E. sixtieth anniversary.......... 
A.S.M.E. student members............ 
An early inventor... 
mechanics expands............ 
Bound Transactions now $4............ 
Commencement. 
Committee 
Compensations of retirement........... 
Cutting data being 
Design for 
Educational program for defense........ 
Engineers in public life.......... sci 
For defense and peace.......... 
Freedom and engineering. . 
Friction and surface finish.............. 
Growing importance of English......... 
Industrial uses of photography......... 
Industry's greatest resource............ 
Memorial biographies. 
National 
National roster of engineers............ 
Need for skilled labor................. 
1940 A.S.M.E. Membership List........ 
human 
Rankine,W. J. M 
Science advances.............- 
Sixty years of A.S.M.E. leadership...... 


What they think at Purdue............ 
Epvucation. See also Engineers’ Council 
for Professional Development, Indus- 
trial Training, Society for the Promo- 
tion of Engineering Education. 
A.S.M.E. sixtieth anniversary (Ed) 
Battelle Memorial Institute fellowships. . 
Discovery of promising freshman engi- 
neers (C) 


RI-81 


913 


324 
871 


837 
, _ Propulsion gear for Diesel-driven vessel } 
| | | 
661 
D 72 
= onored by Haitian Government....... 419 ' 
557 
558 588 
143 
886 
909 
1 
= 537 E 
= 
163 638 
766 245 
642 
770 640 
4) 
715 739 
315 
661 
Grand Coulee Dam.................... 651 os 
Photographs................516, 580, 648 || 413 
359 
338 
69 5 
701 
99 
858 
030 
4 620 187 
620 517 
827 211 440 
= 650 
: 188 
715 621 asy 
778 
562 265 518 
864 702 
517 
914 365 649 
233 is7 
688 as? 857 
731 
157 
3 99 
7 617 440 
122 
751 
287 273 
639 688 688 
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EpvucatTion (continued) 


Educational program for defense (Ed).. 
Employer suggests needed improvements 
in our system of technical education. . 
Encouraging creative ability........... 
Engineering courses for home study... .. 

student enrollment 
P.D. lists courses in New 
vicinity 
E.C.P. reports on schools. 
For defense and peace ( 
Free courses for engineers.............. 
Growing importance of English (Ed). . 
Iowa announces summer course in motion 
and time study 
Is psychology (BR) 
List of articles on industrial education, 
Management and engineering ea 


ok 


New Junior Group sponsors study 
Plan of foremanship training........... 
Postgraduate aid to juniors in bibliog- 
Posty raduate education encouraged by 
Postgraduate training of young mechani- 
clubs for engineers. ....,...... 
Research and invention in engineering 
Schools and industrial research (A)..... 
Special courses announce 
Stevens Institute offers course in work 
of W. Taylor... 
comes, courses and conferences at 


Summer engineering courses............ 
Visual engineering education (A)........ 
Whither enginecring education?......... 


Epwarps, M. L. 
Hydraulic problems of pulp and paper 
EKSERGIAN, RUPEN 
Recipient of Worcester Reed Warner 
Exvecrric MACHINES 
Amplidyne generator 
Portable electric generators (A)......... 
Execrric Morors 
Cast aluminum induction- 
motor rotor winding ( 
ELecrrotytic CORROSION PREVENTION (A) 
Evecrrouytic PoLisHiInG 
Electrolytic polishing of steel (A)....... 
ELECTROMETALLURGICAL INDUSTRIES 
Grand Coulee and electrometallurgical 
ELEVATORS 
Change in elevator safety code loading 


Committee asks comment on elevator’ 


safety code 

Epwarp 

Elected president of Sigma Xi.......... 

Railway-car engineering......... 18, (C) 
Emerson, Howarp 

Resources and 
Emmet, LeRoy 

Autobiography 
EMPLOYMENT 

Best methods of getting a position...... 

Employment in manufacturing (A)...... 

ee of engineers in defense pro- 


Jo 
National conference on engineering posi- 
New Bureau to study job possibilities. . . 
1940 M.E. graduates almost all placed. . 
Progress report of an amateur economist 
Work performed by the Engineering Soci- 
eties Employment Service............ 
ENAMELS AND .ENAMELING. See Surface 
Coating. 
Enerey. See also Atomic Energy, Solar 
Energy. 
Resources and national defense......... 
Enaine INDICATORS 
Draft of Instruments and Auacuius Sec- 
tion of Power Test Codes on Measure- 
ment of Indicated Horsepower com- 
ENGINEERING 
An old problem (Ed 
Engineering and the farmer (A 
Engineers and engineering in the Renais- 


242 
238 


163 
642 


572 


ENGINEERING (continued) 
Freedom and engineering (Ed) 
Gearing engineering to sales. 
Legal aspects of engineering (BR 
Mellanby, * ‘Fifty years of marine engi- 

My fifty years in engineering g(BR)...... 
Romance of industrial engineering (BR) . 


ENGINEERING FouNDATION 


Annual report 
Report of 25 years of service (A)....... 


ENGINEERING INSTITUTE OF CANADA 


ENGINEERING SOCIETIES 
Committee dinners (Ed)..............- 
Detroit engineers get new building...... 
— life of the young engi- 


Invitation extended to all by Houston 


ENGINEERING SOCIETIES EMPLOYMENT SERV- 
1ck. See also Engineering Societies 
Personnel Service Inc. 

Positions available.94, 182, 268, 354, 434, 
Work performed by the Engineering Soci- 
eties Employment Service............ 


ENGINEERING Societies LIBRARY 
Director Craver for 1939-1940. . 
Has books and magazines in 25 different 
Library Board authorizes loan of all books 
Photostats and microfilms available... .. 
Supplies engineering hero for the movies 
To dispose of 25,000 duplicate items. 


Societies on NEL Ganv- 
ICE, 


ENGINEERS 
A.S.M.E. sixtieth anniversary (Ed)..... 
Autobiography of an engineer (BR)..... 
Committee dinners (Ed) 
Demand for mechanical engineers contin- 


Engineer in public service (C).......... 
Engineering-society life of the young engi- 
Engineers in public life (Ed).......... 
Government and the engineer.......... 
Industry and the engineer (A) 
Industry’s greatest resource (Ed)....... 
National roster of engineers (Ed)....... 
Postgraduate training of young mechani- 
Proper ness and the Canadian engineer 
and the engineer (A)........... 
What they think outside college walls (C) 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT 
Annual meeting, 1940................. 
Educational courses in New York and 
vicinity 
Industry and the engineer (A).......... 
Petitioned to study accrediting of non- 
degree 
nae aid to juniors in bibliogra- 
phies 
ee and the Canadian engineer 
Prep ps and the engineer (A)...... 
ofessional recognition (Committee re- 
Professional training (Committee report) 
— activities in professional develop- 


See and the engineer (A)........... 
Student selection and guidance (Commit- 


ENGINEERS’ REGISTRATION 
Engineering registration today (A)...... 


Enarneers’ UNIONS 
Unionization of e ET (Ed) 3, (C) 67, 
155, 243, 328 411, 478, 562, 
What "they at (Ed) 


ENnGInes—AIRCRAFT 
Aerosphere 1939 
Built-in airplane engines (A)........... 
——— in aircraft power plants 
Flying boats discussed at A.S.M.E. eve 
nautic Division luncheon............ 


also Gas Turbines. 

Akroyd SS 

American engines (BR).......... 


778 
621 
490 


897 
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(continued) 


Control of Diesel smoke (A)............ 
Diesel-electric locomotives (A).......... 
Diesel-electric locomotives and trains. . 
Diesel-engine ignition lag (A)........... 
Gas-engine handbook for A.G.A. 
Internal-combustion-engine developments 
Motor transport 
boosting of Diesel en- 


Lentz steam engine (A)................ 

Thurston on the steam engine (BR)..... 
Ennis, D. 

Unionization of engineers (C).......... 
EquipMENT REPLACEMENT 

Economics of new equipment (A)....... 
Erutcs. See also Codes. 

Mead on ethics (mention).............. 


Evans, Ottver. Memorial.............. 
EXPERIMENTS. 


F 


SHERMAN M. 


Fatiaue See Metal Fatigue. 


Feppen, A. H. R. 
Transatlantic air transport with particu- 
lar reference to flying boats (C)....... 
FEDERAL PowER ComMMISSION 
Power capacity growing................ 
Power costs analyzed.................. 
Publication details utility statistics...... 
a based on net cost set for hydro 


FEEDWATER TREATMENT 
Committee 
water committee prepares list of 
patents on subject. 
Review of progress in feedwater treat- 
Fe.iows, C. H. 
Review of progress in feedwater treat- 
Fermi, Enrico 
Nuclear disintegrations................ 
Ferns, Joun P 
Resources and national defense......... 
Fire PREVENTION 
E. 
Progress report of an amateur economist. 


FLEISCHMANN, WALTER L. 


Unionization of engineers (C)........... 
Fiow or Fuiuips. See also Fluid Meters, 
Hydraulics. 
Control of gases in wake of smokestacks. 
Measuring velocities in dredge pipes (salt- 


Fiurp Meters. See also Petroleum Fluid 
Metering Conference. 
Flow measurement by means of standard- 
ized nozzles and orifice plates (BR). 
Flow nozzles available from Fluid Meters 
Measuring velocities in dredge pipes (salt- 
velocity method) 
Volumeter 
Fry Asu. See also Dust, Smoke. 
Solving fly-ash problem................ 
Fons, WALLACE L. 
Forest-fire behavior studies............. 
Forp, Henry 
Receives James Watt International 
FoREMANSHIP TRAINING. See Industrial 
Training. 
Forest Fires. 
ForESsTRY 
Forest-fire behavior studies. . 
Redwood forest management. for utiliza- 
Freperick, R 
FREEDOM 
Freedom and engineering (Ed).......... 
Freeman, H. A 
Design of experiments 
FREEMAN, E. 
Economics of 


See Forestry. 


321 


455 
145 


237 


923 
573 


287 
677 


726 
219 


613 


650 
712 382 
me 146 
241 690 on 
830 246 
477 
91 
imer co ses a Jiichigan 
401 
824 
164 
419 100 158 
826 
Mathematicians propose national-defense 124 ~ 3 
932 ungineers Start lor national de- 234 
135 86 231 | 
173 
265 
512 
473 | 
196 0 
429 429 
82 349 477 
509 349 
Summer courses at Michigan 838 180 
= 568 642 
Positions available....... Supreme Court to review federal rule over 
665 576, 644, 695, 772, 845, 942 
273 249 
49 829 
100 636 
688 
101 
] 549 701 809 
661 227 
900 
900 525 
88 
= 
8 
i 483 900 
|| 
809 
173 
838 
| 
346 900 
407 
} 899 
841 898 
274 898 
569 900 
707 897 
616 
390 | 
827 
440 ‘ 
809 690 219 
859 
113 
= b i f D 
xygen boosting of airplane Diesel en- 
231 
319 
335 252 675 
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FRICTION 
Braking high-speed trains as an engineer- 
ing problem and the problem o inetd 
Conference on friction and surface finish 
Friction and surface finish (Ed)......... 
page torque in ball and roller bearings 
How should engineers describe a surface? 
Surface finish (A) 
Fritz, EMANUEL 
omg forest management for utiliza- 
Fuets. See also Coal, Gas Producers, Oil 
Fuel, Pulverized Coal. 
Domestic heating with be wy 
Efficient burning of wood (A).......... 
Forest-fire behavior studies............ 
Gas heating 
Wood-burning space heaters....... 
J. Epwin 
Defining equitable limits of dust emission 
Furnaces. See Boiler Furnaces, Domestic 
Heating and Heaters, Industrial Fur- 
naces. 


Operation CA) 


G 


GarpbNer, Lester D. 
Gas PRODUCERS 
Producer gas for autos (A)........... < 
Gas TURBINES 
Gas-turbine locomotive................ 
Gas-turbine test results (A)............ 
Marine gas turbines (A)............... 
GASES 
Oxygen boosting of airplane Diesel en- 


GEARS 


Market research in introducing new 
industrial products........... 217, (C) 


GILBERT, W. W. 
Surface quality of an S.A.E. 3140 steel.. 
M. 
Honored by Engineering Woman’s Club. 
Small-plant management (C) 
Guu, H. V. 
Diesel-electric locomotives (A).......... 


GLEASON, JAMES E 
Recipient of A.S. ‘M.E. Medal........... 


Go.tpsmitTH, Lester M. 


Goraas, Haroup B. 
Treatment of textile wastes............. 


Govag, A. 
Transatlantic air transport with particu- 
lar reference to flying boats (C)...... 
GOVERNMENT 
Government and economic life (BR).... 
Government and the engineer.......... 
Industrial Pennsylvania stages a come- 


bac 
of industry (BR). ....... 
Progress report of an amateur economist 


Granp CouLer Dam. See Columbia Basin 
Reclamation Project. 
GRAPHICAL METHODS 
Determining magnitude of steady and 
Graphic 
Graphical presentation of working cycle 
Laying out of Whitworth quick-return 
anism (C) 
Grerper, H. W. 
Study of heat-insulation problems in 
steam power plants (C 


H 
Hague, F. T 


Superposed turbine blade research. 


Harant, H. V. 
Canadian mine hoists (C).............. 


147 


621 


570 


736 


Haney, A. 
Nominated for president........... 637, 
Harp SurFacina 
Hard facing—a process for the mechani- 
See Heat-Treatment. 
Harpe, P. H. 
Defining equitable limits of dust emission 
from stacks (C) 
Harris, Harry E. 
Unionization of engineers (C)........... 
Harris, W. EuGene 
What they think outside college walls (C) 
Harrison, R. E. W 
A. Sa Manual on Cutting of Metals 
Hartrorp, ERNEST 
Honored by Local Sections Committee. . 
HatHaway, Kine 
Small-plant management (C)........... 
Haut, H. N. 
Superpressed plywood (C)............. 
HeEALp, G. W. 
Study of heat-insulation problems in 
steam power plants ( 
HEALTH 
Doctors held subject to antitrust laws... 
Health activities in small plant......... 
Occupational health hazards (A) 
Sickness absenteeism (A) 
INSULATION | 
Study of heat-insulation problems in 
steam power plants.......... 465, (C) 
Heat TRANSFER 
Cooling concrete of Grand Coulee Dam.. 
New heat-transfer liquid (A)........... 
Heat-TREATMENT 
Grain gine Of 


Heatina. See also Domestic Heating and 
Heaters, Orchard Heating. 
Airplane heating systems (A)........... 
Direct-fired unit heaters (A)........... 
Earth heating and cooling of ventilating 
air (A) 
New York City’s new municipal airport. 
Panel warming and cooling (A 
Solar water heaters. 
Heck, Roperrt C. H. 
New specific 
Hersera, H. H. D 
Mechanization in U. 8. 
HeEITKamP, FREDERICK B. 
Gearing engineering to sales. 
Herron, James H. 
Honorary member of C.E.S............. 
Unionization of engineers (C)........ 
155, 243, 328, (Ed) 360, 411, 478, 562, 
Hervey, EvGene 
Unionization of engineers (C).......... 
Hipparp, Tuomas. Fifty-year member 
H. G. 
Study of heat-insulation problems in 
steam power plants (C) 
W. P. 
Aviation radio developments (1939)..... 
HrrsHFE Lp, C. F. 
Posthumous award of John Fritz Medal. 
Hirvonen, Eric 
Automatic step drilling of deep holes. . 
History. See also Book Reviews. ; 
Mellanby, “Fifty years of marine engi- 
neering”’ (A) 
MACHINERY 
Canadian mine hoists (C).............. 
G. G. 
Industrial power correlation (A)........ 
Honors AND AWARDS 
Alfred Noble $500 prize awarded........ 
Alfred P. Sloan Foundation Fellowships 
A.S.M.E. Medal presented.......... 49, 
Boy Scouts Award 
Calvin W. Rice Memorial Scholarship. . 
Award 


. 216, (C) 


Abstract of award paper............. 
Cleveland Engineering Society awards 
honorary membership to J. oo 
Daniel Guggenheim Medal awarded..... 


E. Bruce Ball made honorary member. . 
Edison Medal award 
Edward Longstreth Medal award....... 
Fifty-year 49, 
Gano re honored by Haitian Govern- 


459 
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Honors anp Awarps (continued) 
George R. Henderson Medal award..... 571 
Gilbreth, Lillian M., honored by Engi- 
neering Woman’s Club............... 431 
Hoover Medal 233 
Inventors 317 
James Watt International Medal pre- 
John Ericsson Medal award......... ... 350 
John Fritz Medal award............ 49, 931 
Lamme Medal (A.I.E.E) award..... 350, 402 
Lamme Medal (S.P.E.E ) award. . 838 
Lawrence Sperry award presented. . vameew 265 
McCormick Medal award.............. 350 
Modern 317 
Octave Chanute Award presented....... 265 
Oliver Evans memorial................ 612 
Presentation of, at Annual Meeting..... 48 
Railroad Division Award, 839 
Spirit of St. Louis Junior Award........ 839 
Sylvanus Albert Reed Award for 1939... 
Thomas Lowe Gray lecture, * ‘Fifty years 
of mari. engineerin 402 
Thomson, Elihu. Tablet to............ 235 
$200,000 in cash prizes to be given for in- 
Undergraduate-student awards....... 49, 173 
Unwin Memorial Committee........... 402 
Washington Award voted.............. 341 
Wilson L. Fairbanks Award............ 234 
Wright Brothers Lecture............ 82, 838 
Horcukiss, WILuarp E. 
Management and engineering education. " 
Hovusina 
Low-cost housing research (A).......... 553 
Howarp, GeorGs W. 
Measuring velocities in dredge pipes. . 287 
Hussite, A. W. 
Hutse, Georae E. 
Nominated for manager............... 640 
Human Retations. See Industrial Rela- 
tions, Psychology. 
Humpureys, G. R. 
History of photography (BR).......... 164 
Honrt, J. 
Canadian mine hoists (C).............. 618 
Hunter, L. N. 
Domestic-heating boilers for automatic 
Hutton, 8S. E. 
Grand Coulee 651 
Hypravutic Drives 
Automatic step drilling of deep holes.... 375 
Macuines. See also Machine 
ools. 
Design of hydraulic machinery for modern 
production demands................ 583 
self-starter for light airplanes as 
Hyprav.ic Presses. See Hydraulic Ma- 
chines. 
HypRautic SeRvICE SysTEMs 
Design of hydraulic machinery for modern 
production 583 
Hypravu.ic TURBINES 
Hydraulic-turbine developments (A).... 27 
Hyprautics. See also Flow of Fluids. 
Hydraulic problems va pulp and paper 
Lac. See Combustion, Engines— 
Internal-Combustion. 
INDUSTRIAL FURNACES 
Decarburizing pig iron (A)............. 28 
Design and operation of De Florez fur- 
161 
bores by electrical induction 
LocaTIon 
Location of industry (BR)............. 903 
INDUSTRIAL MARKETING. See Marketing. 
INDUSTRIAL Rexations. See also Labor, 
Personnel Work. 
Aims and responsibilities of management -_ 
Ruropean industry and ‘the war 149 
Industrial Pennsylvania ome comeback i133 
Industry's greatest resource (Ed)....... 360 
National collective bargaining in Great 
Britain and Sweden................. 593 
Of human behavior (Ed)............... 359 
Organized labor and production (BR)... 626 
Toward a ‘‘control’’ system for industrial 
What the general ‘manager thinks about. 370 


638 
408 
349 
518 
886 
703 
747 557 
564 
859 
689 
| 322 
555 171 
864 
74 
558 748 
915 
351 
399 
550 
327 
914 
265 715 
613 
746 
293 
880 ardening bores by electrical induction 
744 Molybdenum in iron and steel.......... 793 
10 
9 403 
684 
316 
Propulsion gears for Diesel-driven vessel 103 
913 687 
228 
= 9 
7 785 599 
431 621 
73 
573 
820 
49 
480 
49 
= 114 
477 
49 
: 901 375 
903 
525 
618 
551 
312 
78 86 
| 290 766 
q 612 
413 264 
740 
839 
914 Charles T. Main Award.............49, 173 
Available to students................ 767 
147 
573 
> THA 837 
611 
371 
259 
419 
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InpusTRIAL INstTITUTE 
INDUSTRIAL TRAINING 
Apprenticeship in the machine-tool indus- 
WH 
Comimitice to advise on defense training 
Encouraging creative ability............ 
List of articles on industrial education, 
training 
Need for skilled labor (Ed)............. 
Plan of foremanship training........... 
— aduate training of young mechani- 


Wastes 
Treatment of textile wastes............ 
INFRARED RADIATION ‘ 
Baking meta! coating with infrared-ray 
lamps 
Rays in aircraft defense es 
Insect TRAPS 
Electrocuting 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
Officers elected for 1940 
INSTRUMENTATION CONFERENCE.........- 
INSTRUMENTS 
Definitions for industrial instruments.... 
INSTRUMENTS— 
Aviation radio developments (1939)..... 
InsTRUMENTS—SouNnD 
— aratus for detecting changes in me- 
anical condition of equipment...... 
INSTRUMENTS—SURFACE-ROUGHNESS 
Surface quality of an S.A.E. 3140 steel. . 
INSTRUMENTS— TEMPERATURE 
Preliminary draft of Instruments and Ap- 
pan Section of Power Test Codes, 
Thermometers, com- 


INSTRUMENTS— TENSION 

Wire tension meter uses sound (A)...... 
INSTRUMENTS— TORQUE 

Power-torque meter 


INSTRUMENTS— VIBRATION 
Electrom 
Super 


InsuLaTion. See Heat Insulation. 


INTELLIGENCE Tests. See Personnel Work. 
InTERNAL-ComBusTION ENGINES. See En- 
gines. 
INTERNAL-COMBUSTION NUTCRACKER...... 
INTERNATIONAL CONFERENCE ON FLAMES 
INVENTION 
An early inventor (Ed)................ 


Funds to study defense inventions 
ch and ee in engineering 


Jackiina, D. C. 

Voted 1940 Washington award......... 
Jackson, Joun R. 

Railway mechanical engineering (C)..... 
Jacosus, D. 8. Fifty-year member 
James, ALFRED 


Unionization of engineers (C)........... 
James, Davin T. 
Bells—concerning their tones........... 
Recipient of ndergraduate Student 
Jarecki, ALex. Fifty-year member...... 
Jet PROPULSION 
Pump-propelled lifeboat (A)............ 
Jos ConTRoL 
Steps in job control (A)..... 


ALLEN J. 
Anthracite as a fuel for domestic neation. 
Jongs, Henry 8. 
Plan of foremanship training........... 


Jorpan, Louis 
Cast metals handbook BR)............ 


265 


893 


272 


117 


Kaiser, WATER H. 
Reading clubs for engineers............ 
Kearns, CHARLES M., JR. 
moar Lawrence ‘Sperry Award....... 
Which fuel to 
Kearor, F. W. 
Wood-burning space heaters........ 
Kerru, J. A. 
Study of heat-insulation problems in 
steam power plants (C) 
Kewnnepy, J. E. 
Study of problems in 
steam power plants (C) 
Kent, Rosert T. 
Industrial marketing (C)............... 
— analysis from management stand- 


KersHaw, FRED 

Keyes, Joun H. 

Receives youth-organization award..... 
Keysor, H. C. 
Caleulation of helical compression springs 
Dexter 8S. 

Ap ointed member of the faculty of 

ot tevens Institute of Technology...... 

KINEMATIC ANALYSIS 

Kinematic synthesis of mechanisms. .... 
Kinney, W. F. 

Study of heat-insulation problems in 


steam power plants.......... 65, (C) 
Krnnison, Court 
Unionization of engineers (C).......... 
KirKpatrick, 8. D. 
Preparedness and the engineer (A)...... 


Knecut, Harry 
Study of heat-insulation problems in 
steam power plants (C) 
Koepke, C. A 
Power and velocity developed in manual 
KREISINGER, HENRY 
Milwaukee’s contribution to pulverized- 
Kroon, R 
blade fatigue testing. . 


. 531, (C) 


L 


BARGAINING 
National collective aes in Great 
Britam and Sweden... 
Organized labor (BR). 
Lasor INCENTIVES 
Music while you work (A).............. 


Lame See also Personnel 


ork. 
Lah saving and its human problems 
Need for skilied labor (Ed)....... 
Organized labor and production (BR). . 
LABORATORIES 
Test tracks and laboratories of Ford 
Lacquers AND Lacquerine. See Surface 
ating. 
Lansina, R. P. 
in aviation accessories 
Quick-acting release latches (C)..... 
LAURENCE, WILLIAM L. 
Honored by American Institute... .. 


Law 
Court upholds wage rules on federal 


LEDERER, JEROME 
U. S. air safety bureau head............ 
LeuMan, WERNER 
Unionization = engineers (C).. 
Lesuig, Georce D. 
Design and operation of De Florez fur- 
naces (C) 


916 


917 


621 


791 
370 


919 


593 


626 


234 


565 
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JOHN M. 
Factors in fatigue of nefieal springs (C).. 
Significance of tension tes 
Story of superfinish (B bp 
LeVan, E. E. 
Hard facing—a process for the mechanical 


Lrpraries. See also Engineering Societies 
Library. 
Cooperation—a concrete example....... 
Denver engineers support their public 
Stoppage of European technical maga- 
Lieut, Licuts, 
Fluorescent carpet 
New York City’s new municipal airport. 
Lincotn, J. F. : 
Nonexistent difficulties in welding (C)... 
Linpquist, Davin L. 
Awarded John Ericsson Medal.......... 
LinpvaLt, F. C. 
Fundamental development in suspension 
and construction for railroad cars..... 


Linaat, H. J. 
Quick-acting release latches (C)........ 


Location. See Industrial Location. 
LocoMOTIVES 
Diesel-electric locomotives (A).......... 
Gas-turbine locomotive........... 
Locomotive-tire failures (A)............ 
Modern objectives in steam-locomotive 
Progress in mechanical 
ss 
Railway engineering (C).. 
Logan, ORWELL 
Unionization of engineers (C).......... 
LoGGING 
Bedweed forest management for utiliza- 
K. M. 
Unionization of engineers (C).......... 


LUBRICANTS 
Consistency classification for lubricating 
Diesel-electric locomotives (A)......... 
Friction torque in ball and roller “weaning 
Program for industrial lubrication. . 


LUBRICATION 

Program for industrial lubrication....... 

Story of superfinish (BR).............. 
Lyte, Cuartes W. 

Steps in job control (A).............+.. 
Macuinasiuity. See Metal Cutting. 
MAcuHINE-TOOL ELECTRIFICATION 

INpustRY 

chine tools in peace and war (A). ae 

Wage earners, wages, and value of product 

Macuine Toots. See also Hydraulic Ma- 
chines. 

A.S.M.E. meetings on shell manufacture 

694, 762, 764, 

Automatic step dril.ing of deep holes.... 

Machine-tool handling (A)...... 

Making better machine-tool castings. ... 

New die-milling method (A)............ 
MAc.Lavrin, W. RuPEeRT 

Labor agreements (BR)................ 
Magnesium. See Nonferrous Metals. 


Maaoun, ALEXANDER 
Selection of men with creative ability. . 


Marn, Tuomas. Honorary 


MAINTENANCE 
Program for industrial lubrication...... 
Mager, F. L. 
Design and operation of De Florez fur- 
naces (C) 
Mateey, V. L. 
Internal-combustion-engine developments 
MANAGEMENT. See also Industrial Loca- 
tion, Job Control, Marketing, Motion 
and Time Study, Personnel Work, 
Quality Control. 
Administrative organization in business 
Aims and responsibilities of management 


752 
311 


161 


248 


278 


573 K 
922 
473 
265 
77 
800 
135 556 
5 864 905 
931 
805 
|_| 825 
103 
324 
403 | 481 
229 | 350 
ae What the general manager thinks about. a 779 
264 
114 
755 380 
|__| 324 
785 82 801 
875 
537 
178 828 
Temperature of liquid steel (A)......... 28 914 
909 900 331 
891 
383 
891 
793 922 
327 
350 
99 
770 a 
| 196 
' ights of an inventor-employee......... 543 
IRON AND Street. See also Castings. 
i Corrosion of iron and steel (BR)........ 922 132 350 
Decarburizing pig 28 
Irom research 319 471 
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MANAGEMENT (continued) 


Labor agreements (BR)............... 
Labor saving and its human problems 


Market from management stand- 


Of human behavior (Ed)............... 
Operation analysis (BR)............... 
Organized labor an production (BR). 
Small-plant management (C)........... 
Steps in job contro! (A)............... 
Stevens Institute offers course in work of 
rederick 
Toward a “control” system for industrial 
What the general manager thinks about. 
MARKETING 
Gearing engineering to sales..... 216, (C) 
— analysis from management stand- 
Market research in introducing hg in- 
dustrial produc 7, (C) 


MATERIALS HANDLING. 
Machinery. 
Machine-tool handling (A)............. 
Materials handling in world’s largest pine 
Materials handling session at annual 
meeting part of defense program...... 
Operation of futurama (A)............. 
Power industrial trucks (A)............ 
Redwood forest management for utiliza- 
MATHEMATICS 
Some remarks on mathematics from the 
engineer’s viewpoint................-. 
McBrype, WarREN H. 
San Francisco Section honors President 
McCastn, 8. N. 
Factors in fatigue of helical springs (C).. 
McCune, J. C. 
Braking high-speed trains as an engineer- 
ing problem (C 
McGavock, G. P. 
Wearing gloves unsafe (C)............. 
McGrecor, Dovatas M. 
Is psychology useful? (BR)............ 
McPuerson, Jno. A. 
Unionization of engineers (C).......... 
Meap, Georae J. 
Sylvanus Albert Reed Award 


See also en 


MECHANISMS 
Kinematic synthesis of meciianisms..... 
Layin out Whitworth quick-return 

Mepats. See Honors and Awards. 

InN INpustry. See also Health, 
Sickness absenteeism (A).............. 

ME ter, H. B. 

Defining equitable limits of dust emission 
from stacks (C 
MetTAL CoatIna. 


Mertat CREEP 

Molybdenum in iron and steel.......... 

ow Manual on Cutting of Metals 


See Surface Coating. 


Automatic step drilling of deep holes... . 
Cutting data being used (Ed) 
Drilling small holes 
Lead and silver in steel (A)............ 
Surface quality of an S.A.E. 3140 steel. . 
Marerrats. See also 
Hard Surfacing, Steel — 
Molybdenum in iron and steel.......... 


Faticus 
Factors in the fatigue of helical —ee.. 


Locomotive-tire failures (A)........ 
Turbine-blade fatigue testing. . .531, (C) 


Metrat Finisx. See Electrolytic Polishing, 
Hard Surfacing, Surface Coating, Sur- 
face Finish. 


MerTAL TESTING 
Relation of tensile test of metals to design 
Wire tension meter uses sound (A)...... 


METALLOGRAPHY 
Grain sise of steel. 


METALLURGY 
Grand Coulee and electrometallurgical 
Lead and silver in steel (A)..... ee ween 
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(continued) 
Making better machine-tool castings. . 
Story of a paper (Ed) 

Metats. See Alloys, Castings, Iron and 
Steel, Metal-Cuttin; Non- 
ferrous Metals, Steel Alloys. 

METEOROLOGY 
Development in meteorology (1939)..... 

Meters. See Fluid Meters, Instruments. 

Meyer, A. H. 

Work performed by the Engineering Soci- 
eties Employment Service 

MICROSCOPES 
RCA electron microscope (A)........... 

Mipwest Power CONFERENCE ....... 178, 

Mixer, FreEp J. 

Tribute to, by Council................ 

B. 

Presents Wright Brothers Lecture....... 

Mock, Ricwarp M. 

Airplane design progress (1939)......... 

MopeELs 
Miniature turret lathe................. 

Mo.tyspenum. See Nonferrous Metals, 
Steel Alloys. 

Monopoty InvesticaTion. See Tempo- 
rary National Economie Committee. 

Moore, Caries W. 

Introduction to business history (BR).. 

Moors, J. J. 

Unionization of engineers (C).......... 

Morrison, L. H. 
Internal-combustion-engine developments 

Morton, Roscor W. 

Cottonseed pressure-cooking research.... 

Motion AND Time Stupy 
Iowa announces summer course in motion 

and time study 


Moror VEHICLES 

Mechanization in U. S. Army.......... 
Motor traneport (C). 
Motor vehicle performance calculator... 
Plastics in transportation (A) 
Producer gas for autos (A)............. 
Test tracks and laboratories of Ford 

Two-engine truck 


Momrorp, A. R. 

Evaluating coal in combustion tests..... 
Music WuILte You Work (A)...........- 
Myers, CHARLES A. 

Labor ——— and its human problems 


NATIONAL ADVISORY COMMITTEE FOR AERO- 
NAUTICS 
Aeronautic research in 1939 (A)........ 
Commemorates its 25th anniversary..... 
Inspection of laboratories postponed... 


ia Derense. See also Warfare. 
A.S.M.E. ammunition group (Ed)...... 
A.S.M.E. and national 
A.S.M.E. carries on 
A.S.M.E. Committee = National De- 
America’s resources (A)........... 
Committee to advise on defense training 
Council outlines national-defense program 
Council recommendations on........... 
Day by 
Design for living (Ed)................. 

Educational for defense (Ed) .. 

Engineers aid defense 

a start mobilizing for national de- 
50,000 airplanes for America (A)........ 
For defense and peace (Ed)............ 
Free courses for engineers.............. 
Funds sought to study defense inventions 
Materials-handling session at Annual 
Meeting part of defense program...... 
propose national-defense 
National preparedness (Ed)............ 
Organization Chart, In aaa Materials 
Department, Advisory Commission to 
Council of National Defense......... 
Personnel required for wartime air force 
of 26,000 airplanes 
Preparedness and the engineer (A)...... 
Resources and national defense......... 
U.S. rushes $5,000,000,000 defense pro- 
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Researcu Councin 
—_ executives to visit South 
merica 
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Research survey to be made........ 180, 
NATIONAL RostTzR OF AND 
CIALIZED PERSONNEL 
National roster of engineers (Ed)....... 
NAVAL AVIATION 
Naval dirigible being dismantled........ 
Nerr, Eimer H 
Apprenticeship i in the machine-tool indus- 
N Irvine L. 
Which fuel to 
N1sss, ERNEST 
developments 
abroad (C) 
NonFERROUS METALS AND ALLOYS 
Grand Coulee and electrometallurgical 
Magnesium from sea water (A)......... 
Molybdenum in iron and steel.......... 
Railway-car 
NorpsBerg, B. V 
Norris, CHares B. 
Superpressed plywood (C) 
DISINTEGRATIONS. 
Energy. 


See Atomic 
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Osert, C. W. 


Boiler operator’s guide (BR)........... 
OccuPATIONAL Diseases. See also Health. 
Occupational health hazards (A)........ 

Ow Burners. See Burners. 

Om 
Better automotive fuels (A)............ 
Safety fuels (A) 

Om-Wetit DRILLING. 

rilling. 

OuiverR, Wo. A. 
Modern timber construction (C)........ 

OpatowskI, I. 

— of helical compression springs 


See Petroleum-Well 


Optics 
Increasing camera-lens speed (A)....... 
Optical plastic 
RCA electron microscope (A).......... 
OrcHarp HEATING 
Basic engineering factors in agricultural 
Orpnance. See also Warfare. 
M.E. ammunition group (Ed)....... 
S.M.E. discusses shell manufacture. 
Bofors 40-mm antiaircraft (A) 
Mechanization in U. 8S. Army (Tanks).. 
ORGANIZATION 
Administrative organization in business 
OsTERMANN, R. M. 
Modern objectives in steam-locomotive 
Orraway, E. C. 


Parntine. See Surface Coating. 
PatMER, ALBERT 

High-s hhotography and study of 

rapid machine motions............... 

Paumer, Dwieut L. 

Location of es 
PaLMER, Virait M. 

Program for industrial lubrication....... 

Unionization of engineers (C)........... 
Pan-AMERICAN RELATIONS 


American Scientific Congress........ 266, 
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Golden Album of Puerto Rico,......... 
Industrial executives to visit South 
industrial _ possibilities 
Program suggested tovhelp.......... 
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Pan-American Science Conaress. See 
American Scientific Congress, Pan- 
American Relations. 

C. 

Modern timber construction (C)........ 


Paper AND PuLP 
Hydraulic coitus of pulp and paper 


U. 8. Supreme Court denies Parker writ 


Parker, R. D 
Canadian mine hoists 
Parker, THERON D. 
Molybdenum in iron and steel.......... 
PARTINGTON, JAMES 
Railway mechanical engineering (C)..... 
PATENTS 
Celebrate 150th year of patent law...... 
Patent inquiry completed.............. 
— and invention in engineering col- 
Rights of an inventor-employee......... 
G. H. 


Internal-combusti ngine developments 


PENNSYLVANIA 
stages comeback industri- 
Penruppockeg, J. H. Fifty-year member. 


Perry, J. P. H. 
Unionization of engineers (C)........... 


Perry, THomas D. 
Superpressed plywood.......... 189, (C) 


PERSONALITY 


PERSONNEL WORK 
Personnel program for a small plant. . 
Selection of men with creative ability. . 
Steps in job control (A) 
Tools of the personnel 
Toward a ‘‘control” system for industrial 


Pererson, R. E. 
Turbine-blade fatigue testing (C)....... 


Fiuip CONFERENCE 


PerroteuMm Rerinina. See also Industrial 
Furnaces. 

Better automotive fuels (A)............ 

Progress in petroleum (A).............. 


DRILLING 
Development of equipment for rotary well 


PHOTOELASTICITY 
Eastern photoelasticity conference. ..... 


PHOTOGRAPHY 

Annual meeting exhibit (1939).......... 
Annual Meeting exhibit (1940)...... 761, 
Apparetw underwater-are photog- 

raphy 
Camera used to reproduce drawings on 
wood, metal, paper, and cloth........ 
High-speed photography and study of 
rapid machine motions.............. 
Increasing camera-lens speed (A)....... 
Industrial uses of photography (Ed)..... 
Photography in engineering (A) 
rae and velocity developed in manual 


Visual engineering education (A).. 
Puysics. See also Atomic Energy. 
Nuclear disintegrations................ 
PHYSIOLOGY 
Aiding the human machine (Ed)........ 
Air conditioning in the nose (A)........ 
Piercy, N. A. V. 
Transatlantic air transport with particu- 
lar oT’ to flying boats (C) 


Prerscu 
unit heaters (A).. 


Pigott, StePHEN J. 
Receives A.S.M.E. Medal............. 


V. W. 


Pi Stema 
Observes 25th anniversary............. 


Covertna. See Heat Insulation. 


Bilge pump with molded Rents, casing, 
screen, piping, and im 
Cottonseed pressure-cooking Any 
Plastic from sawdust (A)............... 
Plastics in engineering (BR)............ 
Plastics in transportation (A).......... 
Plastics versus metals (A).............. 
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Piastics (continued) 
Service temperature flow characteristics 
of thermoplastics (C) 
Superpr plywood 
Piatt, Joun. Fifty-year member........ 


PLywoop 
Superpressed plywood 
Woodworking 


Pops, L. 
Program for industrial lubrication....... 


PorTLAND CEMENT INDUSTRY 
Dynamite, 14-ton blast (P)............ 


Porter, A. A. 
Government and the engineer.......... 
Lamme Medal awarded to....... 
and invention in engineering col- 


Pounp, J. H. 
Development of equipment for rotary well 


PowpEeR METALLURGY 
Story of a paper (Ed)................. 


PowER 

California urged to form public power 
a _ of power in England (men- 
Future of power use in Pacific Northwest 
Industrial power correlation (A)........ 
New power installations (A)............ 
Power and velocity ppc in manual 
Power capacity 
Power costs analyzed.................. 
Power grid ne ee for Eastern United 
Progress of higher pressures in the indus- 
Rates based on net cost set for hydro 


PowER PLANTS 
Gas-turbine test results (A)............ 
Grand Coulee 
Mercury cargo ship (A)............-.-. 
Multiengine power unit (A)............ 
Portable electric generators (A)......... 
Power plant of new S.S. America (A).. 
Progress in generation (A)....... 
Pree. of her pressure in the indus- 
Study of heat-insulation problems in 
steam power plants.......... 465, (C) 
Underground bombproof steam-power 
station in Berne, Switzerland 


Power Test CopEs 
Correction to Power Test Code for Dis- 
lacement Compressors, Vacuum 
umps, and Blowers................ 
Draft of Instruments and Apparatus Sec- 
tion on Measurement of Indicated 
Horsepower completed............... 
Preliminary draft of Instruments and i 
a Section on Thermocoup 
hermometers completed............ 
Powers, M. A. 
Domestic oil burners................-. 
PRESSURE VESSELS 
Design of hydraulic machinery for mod- 
ern production demands............. 
PriInDLE, Epwin J. Honorary member. . 
Prizes. See Honors and Awards. 
Propuct 


PROFILOGRAPH 
Surface quality of an S.A.E. 3140 steel. . 
Provuty, Franx H. 
—— member of Colorado State 
ard of Examiners of Engineers and 
Nominated for vice-president........... 
PsycHoLoGy 
Is psychology useful? (BR)............. 
Of human behavior (Ed)............... 
Toward a control system for industrial 
PsycuoLocy Tests. See Personnel Work. 
PsyYCHROMETRY 
Radiation and psychrometry (A)........ 
PuBLic SERVICE 
Engineer in public service (C).......... 
Engineers in public life................ 
Works 
ngineering projects econom: 
Purrto Rico 
Golden Album of................ 
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PuLvERIzED CoaL 
Effect of coal characteristics on pulver- 


ized-coal firing.............. 452, (C) 
Evaluating coal in combustion tests..... 
Milwaukee’s contribution to pulverized- 

coal 

Pumps—CENTRIFUGAL 
Bilge pump with molded plastic casing, 

screen, piping, and impeller (A)....... 

Hydraulic-turbine development (A)..... 
PumPps—PROPELLER 
Pump-propelled lifeboat (A)............ 


CoNnTROL 


Statistical mained from the viewpoint of 
quality control 


R 


Rapio Communication. See Instruments 
io. 
Cars 
Fundamental development in suspension 
and construction for railroad cars... .. 
Lightweight passenger rolling stock (C).. 
Pneumatic tires for rail cars (A)........ 
Progress in railway mechanical engineer- 
Railway-car engineering......... 18, (C) 
RAILROAD TRAINS 
Braking me trains as an engineer- 
ing prob 
Progress in railway mechanical engineer- 
RAILROADS 
Progress in railway mechanical engineer- 
ing, 1939-1940 
ilway mechanical engineering (C)..... 
Subway air-raid protection (A)......... 
Transportation problem before Congress 
RANKINE, WILLIAM JOHN Macquorn..... 
(Ed) 857, (P) 856, (P) 
RatTHBONE, F. C. 
Turbine-blade fatigue testing (C)....... 


RAUTENSTRAUCH, WALTER 
A new market—an appeal for China (C) 
RAWHOUSER, CLARENCE 
Cooling concrete of Grand Coulee Dam.. 
Ray, James G. 
ReapinG Cuiuss. See Education. 
Reist, H.G. Fifty-year member......... 
RESEARCH 
Aeronautic research in 1939 (A)........ 
Battelle Memorial Institute fellowships. . 
Committee on Research progress report. 
Cottonseed 
Design of experiments (BR)............ 
Engineering aspects of textile technology 
Trom research (A)... 


N. course in research-laboratory 
management. 
Research 32, 
Research and invention in engineering 
Research survey to be made........ 180, 
Schools and industrial research (A)...... 
Structural-Steel Welding Research Com- 
mittee formed 


Textile waste treatment.. : 
Voltmeter 


RETIREMENT. Compensations of (Ed).... 
Ricuarpson, M. B. 
Honored by Railroad Division.......... 
Ricketts, Epwin B. 
Nominated for vice-president........... 
Roserts, E. B 
Industry and the engineer (A).......... 
Rosrnson, A. W. 
Defining equitable limits of dust emission 
RockKwWELL, P. Death of........ 
Rog, J. W. 
Engineers and engineering in the Renais- 


RouuerR Bearines. See Antifriction Bear- 
ings. 
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Internal-combustion-engine developments 
RvuBBER TIRES 
Pneumatic tires for rail cars (A)........ 
Runyon, F. O. 
Engineer in public service (C).......... 72 
Rusu, R. M. 
Direct-fired unit heaters (A).... 
CHARLES C. 
Domestic heating with coke............ 
J. A. 
Canadian mine hoists (C).............. 
Ryan, J. E. 
Encouraging creative ability............ 
Ryan, F. 
Progress of higher pressures in the indus- 
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R. L. 
Discovery of promising freshman engi- 
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SaFETY 
American air-lines safety record (A)...... 
Change in elevator safety code loading 
Committee asks comment on elevator 
Greater New York Safety Convention. . 
Wearing gloves unsafe (C) 
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SawMILLs 
Materials handling in the world’s largest 
pine sawmill 
Scuavut, HerBert G. 
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246 
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Braking trains as an engineer- 
ing problem and the problem of solid 
Scuuria, O. R. 
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Scuwarz, Epwarp R. 
Engineering aspects of textile technology 361 
ScuweirTzer, P. H. 
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See Water- 
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Scipio, L. A. 
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Scripner, CHARLES W. Fifty-year mem- 
L. E. 
Wood-burning space heaters............ 864 
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High-speed photography and study of 
machine 19 
Sewace Disposau. See Industrial Wastes. 
Sewarp, H. L. 
Graphic presentation (BR)............. 78 
SHAFTS 
Junkers extension propeller shaft (A).... 615 


SHELL Manvuracture. See Ordnance. 
SHeparp, Franx E. Fifty-yearmember.. 49 


SuHERILLA, JAMES M. 
Unionization of engineers (C)........... 
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Sueriock, R. H. 

Control of gases in wake of smokestacks. 455 
SHERMAN, R. A. 
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Lightweight passenger rolling stock (C).. 478 
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Smith, J. F. Downie 
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Smoke prevention 
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Sprituer, W. R. 
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Lightweight passenger rolling stock (C). 
SraTISTICs 
Design of experiments (BR)............ 
Statistical method from the viewpoint of 
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Turbine-blade fatigue testing. . 
Auioys. See also Alloys. 
Lead and silver in steel (A)............ 
Molybdenum in iron and steel.......... 
Railway-car engineering......... 18, (C) 
Sree, MANUFACTURE 
Decarburizing pig 
Temperature of liquid 


49 


593 


155 


155 


508 


688 
702 
838 


727 
509 


839 
178 


228 


226 


922 


265 


RI-87 
Sremmay, D. B. 

Unionization of engineers (C).......... 246 
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SwEDENBORG, EMANUEL 

Mechanica] inventions of (Ed)......... . 99 
Swercert, R. L. 

Unionization of engineers (C)........... 68 
Tass, Braxton H., JR. 

Unionization of engineers (C)........... 481 
Tanks. See Ordnance, Pressure Vessels. 
TaTNALL, RopMAN R. 

Factors in the fatigue of helical springs. . 

Taytor, C. Fayerre 
Development in aircraft power plants 
TECHNICAL VALUATION Society, INc. 

TEICHMANN, FREpgERICK K. 

Aerosphere 1939 690 
TEMPERATURE MEASUREMENT 

Radiation and psychrometry (A)........ 145 
Temporary Economic Commit- 

TER 
Finds job problems but no simple answer 510 
ns hearings on technologic changes.. 431 

266 
MACHINES 

Testing machine for autographic record- 

ing of load-stretch cycles for yarn..... 364 

Turbine-blade fatigue testing. ..531, (C) 919 

Wire tension meter uses sound (A ete ak 550 

World’s most powerful compression-ten- 

sion testing machine (P)............. 319 
Testinc MareriaA.s. See Metal Testing, 
Strength of Materials. 
TEexTILE MACHINERY 
High- — photography and study of 
rapid machine motions............... 519 


|_| 
|| 
588 
411 
321 
455 
557 
726 
29 
67 
S |_| 
115 
753 
480 
752 
779 
455 
837 
429 
60 
478 
231 
475 é 
145 
241 
272 
919 
237 
793 
483 
910 
28 
28 


RI-88 


TExTILE MACHINERY (continued) 

Textite Wastes. See Industrial Wastes. 
TEXTILES 

Dyeing and finishing fabrics containing 
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Awarded George R. Henderson Medal.. 571 


WoopwoRKING MACHINERY 
Woodworking developments (A)........ 25 


Y 


Joun I., Jr. 

Recipient of Pi Tau Sigma Medal....... 49 
Yerzzey, F. L. 

Plastics in engineering (BR)............ 626 
Youna, C. R. 

— and the Canadian engineer 


Youna, Louis C. 


ZIMMERMAN, O. B 
McCormick medal awarded to.......... 350 


Superposed turbine blade research...... i 
Turbine-blade fatigue testing........... 
293 
|| 
406 
| 
|_| 
|| 
13 
509 
74 
| 
| 675 
| 
818 || 
|| 554 
403 
352 
| 
| 
365 
| Z 
766 
22 


